Introduction
T h e unique electrical properties of (CH), and (SN), p o l y n~e r s ( I ) have demonstrated the potential applications of nonnletallic chemistry in the development of new conducting materials. T h e design and preparation of polymers and macrocycles featuring a combination of carbon-carbon and sulphur-nitrogen linkages thus represent an appealing challenge to synthetic chemists. Recently several such systems have been reported (2) (3) (4) (5) (6) . In the course of our o w n work o n the construction o f heterocycles containing conjugated sulphur-nitrogen bonds (7) w e have discovered the novel tricyclic molecule 1,2,7,9-tetrathia-3,6,8,10-tetra-aza-cyclohept(e)indene 1, a n inorganic analogue o f the recently reported phenazulene ring system 2 (8) . In the present paper w e describe the crystal and molecular structures o f 1.
Experimental

Stcrrting rnnterilrls ntzd grrrerai proredrrrps
The bifunctional sulphur diimide Me3SiNSN(C,H,)NSNSiMe3 was prepared as recently described (4). Sulphur dichloridc (Fishcr) was distilled from phosphorus trichloride prior to use. Ultraviolet-visible spcctra were recorded on a Cary 219 spectrophotometer. Chemical analyses were performed by MHW laboratories, Phoenix. Arizona.
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Preprrratiorl of CsHzSjNj, 1 A solution of Mc3SiNSN(C(,H,)NSNSiMc3 (1.00 g , 2.9 mmol) in 200 mL of methylcne chloridc was added dropwise over a 5 h period to a stirred solution of sulphur dichloridc (0.30 g, 2.9 mmol) in 1200 mL of mcthylene chloridc. After 24 h thc mixture was filtered and the filtratc concentrated on a rotary cvaporator to -50 mL. This dark green/bluc solution was eluted through a short 50-mm plug of silica and the dark blue solution so obtained evaporated to dryness. The bronze coloured residue was recrystallized from hot toluene to give metallic golden needles of C(,HZS x lo4), U ,,,,,,,. , ,,,, ( x 10') for sulphur, nitrogen, and carbon atoms. and U,,,, ( X 10') for the hydrogen atoms.
U ,,,,,,,., ,,,, is 113 1: U,, of the diagonalized U,, matrix "The hydrogen atom paralnctcrs were not refined. U,,,, was set to 1.2 x the U,,,, of the atom to which they are bonded.
X-ray trt~trly.sis
A needle shaped erystal of 1 was used for data collection on an Enraf Nonius CAD4F diffractornetcr. The crystallographic data arc summarized in Table 1 . After alignmcnt of the crystal, 25 reflections wcrc centered and indexed using the automatic routines of the instrument. The cell was identified as orthorhombic: this lattice assignment was confirmed and the space group determined by examination of the intensities measured during the data collection. Systematic absences of (Okl), ! i = 211 + I , (hOl), I = 211 + I , and (IlkO). k = 211 + I identified the spacc group as Phctr. Data wcrc collected at room temperature using an m/20 scan of 96 stcps, of which the central 64 steps wcre takcn as the peak, P , and the first and last 16 steps wcre takcn as backgrounds, BI and B2 so that I = 1P -2(BI + B2)]Q, where Q was the scan rate. Lorentz and polarization corrections wcrc applied and E valucs werc calculated by applying a K-curve. No absorption correction was made.
Initial coordinatcs for all thc sulphur, carbon, and nitrogen atoms of the molecule were obtaincd by dircct methods (MULTAN 78 (9)) and refined by full-matrix least-squares techniques using isotropic thermal parameters to give residual indices of R = C(I / F,, ( -IF, ( I)/C/ F,, I = 0.082 and R,, = ( C w ( / F,, I -F, ()'/C~t.F,,')''' = 0.087. After a refinement of anisotropic thermal parameters and coordinates, a difference Fourier synthesis revealed the positions of the two unique hydrogen atoms. They were included in the model at idealized positions (d(C-H) = 0.95 A) with thermal parameters 20% greater than the isotropic thcrmal paramcters of the C atoms to which they were bonded. The hydrogen atom paramcters werc not refined. The reflections included in the final refinement wcrc observed reflections plus those unobserved data with I, values greater than 3u(l,,). i.e. a total of 1203 data. After convergence of the least-squares refinement with a maximum shift/error = 0.004, the residual indiccs for the 1203 reflections and the 127 variables were R = 0.044 and R,,. = 0.027. The weights were defined as (u'(F))-' and the standard deviation of an observation of unit weight was 0.90. Atomic coordinates for the structure are given in Table 2 . Table 3 provides intramolecular bond length and intervalence angle information.' All computations wcrc done using the XRAY 76 system of programs ( l o ) 'The anisotropic thermal parameters (Tablc 4) and the table of observed and calculated structurc amplitudes (Table 5 ) are available at a nominal charge from the Depository of Unpublished Data, CISTI, National Research Council of Canada, Ottawa, Ont., Canada KIA os2. 
implemented on a Honcywcll computer with a Multics operating system. Scattering factors wcrc those of Cromer and Mann ( I I). chloride (eq. [2j) with the intent of producing the tricyclic anthracene-like molecule 5. It has already been shown that the principal product of this reaction (albeit with a different stoichiometry) is the polymer (-SNSNC,H,NSN-), (4), but small amounts of a tractable compound are also formed. Chromatography of the reaction mixture reveals an intense blue component which, upon subsequent separation and crystallization, can be isolated as metallic gold needles with the empirical formula C,H,S,N,. Although this analysis is consistent with the anticipated product 5, an X-ray crystal structure determination of the conlpound has revealed the novel phenazulene-like framework 1. We have no immediate explanation for the formation of 1 rather than 5: further studies on related electrophilic annelations may provide an answer.
Results and discussion
Ctystal, ~nolec~llnr, ntzd ~'lectrot~ic. stri1ctclre.s of' 1 An ORTEP drawing of the molecule indicating the atom numbering scheme is shown in Fig. I . As a whole the molecule is essentially planar (a = 0.001 A), the two largest deviations from the q e a n ~nolecular plane occurring at S3(0.030 A) and Nl(0.027 A). The slight buckling of the perimeter at these two sites probably refltcts the rather short nonbonded contact S3---N1 (2.850(4) A), which is considerably shorter than the sum of the van der Waals' radii for sulphur and nitrogen (3.35 A) (12) . ' The structural parameters within the rings (Table 3) point to a delocalized T-system whose ground state cannot be adequately represented by a single valence bond structure such as 1. Other likely resonance contributors are 6 and 7. Indeed the dipolar formulation 8 provides perhaps the most useful basis for describing the principal features of the molecular and crystal structures.
According to 8 the molecule consists of a cyclic 5-atom FIG. 2. Extcndcd Hiickcl T-chargc dcnsitics. Circlcd numbcss rcprcscnt total n-chargc dcnsitics in thc diffcrcnt rings.
6~-e l e c t r o n dithiazolium cation fused to a cyclic 7-atom 10~-electron C2S,N,-anion by means of the C2-C3 bond. The strongly localized nature o{ the C5-C6
T-bond is reflected by its shortness (1.3?6 A) relative to the other C-C bonds (rang? 1.403-1.425 A) and the C-C distance in benzene (1.39 A) (13) . While the 5-membered C&N ring can be considered as a simple hybrid of the better-known dithiadiazolium 9 (14) and dithiolium 10 (15) cations, the latter 7-membered C2S2N, ring represents a novel structural unit in SN heterocyclic chemistry. If treated in isolation, e.g. 11, the T-system of this anion can be viewed as isoelectronic with the thiotrithiazyl cation 12 (16) . Consistently the mean SN distances in the C2S,N, ring of 1 closely resemble those found in S,N,+ salts (17) .
Extended Hiickel (EH) niolecular orbital calculations on a planar projection of 1 refine the valence bond picture and substantiate the charge distribution suggested by 8. Thus, a summation of the EH T-charge densities over the nine occupied T-orbitals (Fig. 2 ) reveals a total T-charge density on the C,S,N and C,S2N, rings of 6.4 and 9.7 T-electrons respectively, i.e. there is a net T-charge transfer of about 0 . 6 electrons from the small to the large ring.
The arrangement of the molecules in the unit cell provides further evidence in favour of the dipolar representations 6, 7, and 8. The molecules form stacks in the n direction, the packing being such that the five-membered C,S,N ring of one molecule lies approximately over the seven-membered ring of the molecule below it (see Fig. 3 ). This pattern repeats itself throughout the stack, producing an alternating sequence of molecules, i.e. the positively charged end of one molecule is sandwiched between the negative ends of its two nearest neighbours, ant1 vice versa. This head-to-tail mode of packing is typical of many T-T:% donor-acceptor complexes ( 18) ; in the present case the structure represents a novel example of a self-complexing ~iiolecule (18, 19) While the structural evidence points to the possibility of intermolecular charge transfer interactions in the solid state, there are no indicat<ons of such phenomena in dilute solution. The colour of the compound in solution (deep blue) differs rnarketlly from that in the solid state (metallic bronze), and the visible siectrum shows no deviations horn the Beer-Lambert law. Indeed the appearance of the spectrum (Fig. 4) finds an appealing explanation through the use of the perimeter model (21, 22) . Within the confines of this approximation, those cyclic T-electron systems which possess 411 + 2 electrons inside their perimeters (regarclless of cross-links or heteroatoms) will be chamcterizecl by four electronic transitions, generally referred to as L , , L?, B I . and B2 in order of increasing energy.
In essence the four bands correspond to excitations from the two highest occupied T-levels of the perimeter to the two lowest unoccupied orbitals. In phenazulene, which is a 14~-electron perimeter. there appears to be a reasonable correlation between theory (23) and experiment (8) . In the present case, where we have an 18~-electron system with low symmetry, all four transitions are expected to be allowed. It is therefore tempting to assign the observed bands to these four transitions. he ~b s o r~t i o n s visible as shoulders on the main bands may be evidence of vibronic coupling or second order excitations not dealt with by the simple theory. Detailed analysis of the MCD spectrum of the molecule would ~~ndoubtedly clarify the assignments
